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PREFACE 

The Federal Aviation Administration (FAA) Office of Commercial Space Transportation (AST) is pleased 
to release this FAA Center of Excellence for Commercial Space Transportation (COE CST) Year 3 
Annual Report Executive Summary.  

For more information about the content of this report, please visit the COE CST web site at www.coe-
cst.org.  

Please address any questions or corrections to COE CST Program Manager, Ken Davidian,  
202-267-7214, ken.davidian@faa.gov.  

- December 31, 2013  
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INTRODUCTION 

This executive summary accompanies a more detailed annual report of the FAA Center of Excellence for 
Commercial Space Transportation (COE CST). 

This executive summary begins with overviews of the FAA Office of Commercial Space Transportation 
(the sponsoring organization), the FAA COE Program and the COE CST. The CST became operational 
on August 18, 2010 with nine member and affiliate universities. 

Brief introductions to each of the nine Member University and six Affiliate Members are provided with 
general descriptions as well as specific strengths the universities bring to the COE CST. 

The scope of COE CST research areas are given and each of the research tasks initiated, conducted and 
concluded by the COE CST during the third year of operation are listed and summary information of each 
is provided. 

The Executive Summary concludes with the COE CST students and partners, both from industry and 
other research organizations highlighted. 

OVERVIEWS 

FAA Office of Commercial Space Transportation 

As of December 2012, the FAA Office of Commercial Space Transportation (AST) is comprised of 
approximately 80 full time equivalent (FTE) civil servants and operates with a budget of approximately 
$15 million. (By contrast, the FAA has approximately 48,000 FTEs and a total budget of about $15 
billion.) Despite its relatively small size, AST has an important set of responsibilities as described in their 
mission and defined in the Code of Federal Regulations, Title 51 US Code Subtitle V, Ch. 509. The two 
main goals of AST are: 

 Regulate the commercial space transportation industry, only to the extent necessary, to ensure 
compliance with international obligations of the United States and to protect the public health and 
safety, safety of property, and national security and foreign policy interest of the United States. 

 Encourage, facilitate, and promote commercial space launches and re-entries by the private sector. 

FAA Center of Excellence Program 

The FAA Center of Excellence (COE) program was established by the Omnibus Budget Reconciliation 
Act of 1990, Public Law 101-508, Title IX, Aviation Safety and Capacity Expansion Act. 

COEs are intended to be a 10-year partnership of academia, industry, and government to create a world-
class consortium that will address current and future challenges for commercial space transportation. The 
three main goals of every COE include research, training, and outreach. 

A unique attribute of the COE program is the one-to-one matching requirement for every federal dollar 
granted to a COE university. The matching requirement can be satisfied through direct or in-kind 
contributions from any non-federal funding source, including industry, universities, or state and local 
government organizations. 

Eight other COEs have been established by the FAA that pre-date the COE CST, including:  

 The Joint Center for Computational Modeling of Aircraft Structures, 1992 to 1996. 
 The Center of Excellence for Airport Technology (CEAT), established 1995. 
 The National COE for Aviation Operations Research (NEXTOR), operated from 1996 to 2007.  
 The Airworthy Assurance COE (AACE) operated from 1997 to 2007. 
 The COE for General Aviation Research (CGAR), in operation from 2001 to 2013. 
 The Partnership for Aircraft Noise & Aviation Emissions Mitigation Research (PARTNER), in operation 

from 2003 to 2013. 
 The Joint Center for Advanced Materials (JAMS), in operation from 2003 to 2015. 
 The Airliner Cabin Environment Research (ACER) Center, also called the COE for Research in the 

Intermodal Transport Environment (RITE), in operation from 2004 to 2014. 

Since the creation of the COE CST in August 2010 and as of December 2013, one new COE has been 
created and another two COEs been announced. They are:  
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 The Center of Excellence for General Aviation Safety Research (named PEGASAS, Partnership to 
Enhance General Aviation Safety, Accessibility and Sustainability), established in 2012. 

 The Center of Excellence for Alternative Jet Fuels and Environment, announced in 2012 

FAA Center of Excellence for Commercial Space Transportation 

COE CST YEAR 3 HIGHLIGHTS 

The following are the major milestones for 
the FAA COE CST during its third year: 

 Third Annual Administrative Meeting 
held near the FAA Technical Center in 
Somers Point, NJ on June 11-13, 2013. 

 Induction of the second set of Affiliate 
Members, including three universities 
(Embry Riddle Aeronautical University, 
University of Nebraska – Lincoln and 
Baylor College of Medicine) and two 
industry members (Satwest and 
NASTAR Center). 

 Third Annual Technical Meeting held in 
Washington, D.C. on October 28-30, 
2013. 

In the third year of COE CST operation, there were no new tasks started, 25 ongoing from the previous 
year and 3 tasks completed. The complete list of all tasks is given in the second half of this executive 
summary. 

COE CST STUDENTS, PARTNERS AND PUBLICATIONS 

In the third year of operation, the COE CST benefited from the services of 55 students, 20 research 
partners and 44 industry partners. The combined effort resulted in 28 technical or programmatic papers 
published in journals or presented at conferences. A complete list of students, partners (both industry and 
research organization) and publications are given after the research task summary charts in this report. 

COE CST MEMBER UNIVERSITIES 

The nine COE CST member universities are: Florida Institute of Technology (FIT, or Florida Tech), 
Florida State University (FSU), New Mexico Institute of Mining and Technology, (NMT, or New Mexico 
Tech), New Mexico State University (NMSU), Stanford University (SU), University of Central Florida 
(UCF), University of Colorado at Boulder (CU), University of Florida (UF) and University of Texas Medical 
Branch at Galveston (UTMB). 

The COE CST member universities provide a comprehensive distribution of geographical coverage 
representing the entire Commercial Space Transportation industry, including the top four civil space 
states (California, Colorado, Texas and Florida) and New Mexico, the state leading the suborbital industry 
as well as having a significant level of military space activity.  Combined, the nine universities bring over 
60 other government, industry and academic organizations as research partners. 

As a single entity, the nine COE CST member universities bring complementary strengths together for the 
benefit of the overall COE. FAA finds that each team member provides highly respected and 
accomplished experiences that directly address the research and study needs of the commercial space 
industry. 

In 2013, five organizations joined the COE CST as new Affiliate Members. The remainder of this section 
provides more detail on each of the nine member universities and six affiliate members of the COE CST. 

Florida Institute of Technology (FIT) 

Florida Tech (FIT) offers broad expertise in aerospace and space-related engineering, science, space 
traffic management and launch operations, vehicle and payload analysis and design, thermal systems 
and propulsion.  



 EXECUTIVE SUMMARY 

3 
 

Florida State University (FSU) 

FSU brings a range expertise and unique infrastructure in many areas relevant to the COE CST, including 
but not limited to: cryogenics, thermal management, vehicle aerodynamics and controls, sensors, 
actuators and system health monitoring and high performance simulations. 

New Mexico Institute of Mining and Technology (NMT) 

NMT is a science, math and engineering university with a focus on applied research. Major research 
facilities include a rocket engine test fixture at the Energetic Materials Research and Testing Center, and 
a 2.4M fast tracking telescope at the Magdalena Ridge Observatory dedicated to the study of near earth 
objects. 

New Mexico State University (NMSU) 

NMSU and its Physical Sciences Laboratory have led space and aerospace research in areas of 
suborbital investigations from the time of Werner Von Braun to the current era of commercial sub-orbital 
space transportation with Virgin Galactic. New Mexico Space Grant Consortium, the 21st Century Space 
and related aerospace research focuses on annual access to space for student and faculty experiments, 
unmanned aerial vehicles, scientific ballooning and nano-satellite development. 

Stanford University (SU) 

SU brings a 50 year history of aerospace research excellence and a broad scope of expertise to the COE 
CST, including the optimization and autonomous operation of complex systems, strategic research 
planning, organizational integration and distributed administration experience. 

University of Central Florida (UCF) 

UCF, as partners of Florida Center for Advanced Aero-Propulsion (FCAAP) and the Center for Advanced 
Turbines & Energy Research (CATER), offers its experience and expertise in thermal protection system, 
propulsion system components, cryogenic systems and materials, composites, sensors and actuators, 
and guidance and control. 

University of Colorado at Boulder (CU) 

CU offers the COE CST their experience in spacecraft life support systems and habitat design, human 
factors engineering analysis, payload experiment integration, and expertise in space environment and 
orbital mechanics. 

University of Florida (UF) 

UF has been performing aeronautical and aerospace research since 1941, with current emphasis in the 
Department of Mechanical and Aerospace Engineering on research in space systems, MEMS, 
computational sciences, structural dynamics, controls, gas dynamics, and propulsion. 

University of Texas Medical Branch at Galveston (UTMB) 

UTMB has a long history of medical support and human spaceflight physiological research with NASA.  
This is complemented by more recent involvement in the commercial orbital and suborbital spaceflight 
industry supporting space flight participant visits to the ISS and preparation of passengers and crew for 
suborbital space flights. 

COE CST AFFILIATE MEMBERS 

Baylor College of Medicine Center for Space Medicine (CSM)  

Baylor College of Medicine Center for Space Medicine (CSM) is a collaborative enterprise involving 
Baylor College of Medicine, the National Space Biomedical Research Institute, NASA, Rice University, 
Texas Medical Center institutions, and other academic, industry and government organizations nationally 
and internationally. The affiliation with UTMB and the COE CST offers UTMB researchers the ability 
to work side-by-side CSM faculty and students in collaboration with NSBRI, NASA and other colleagues. 
Most recently, this included UTMB residents working with CSM faculty Dr. Jon Clark, providing medical 
support and research for the RedBull Stratos project, resulting in many publications and presentations. 
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Embry-Riddle Aeronautical University (ERAU) 

Embry-Riddle Aeronautical University (ERAU) team focuses upon the demonstration, verification, and 
validation of the AST funded, and ERAU developed ADS-B prototype (UAT Beacon Radio – ERAU 
model) for the reusable sub-orbital space vehicles for the first year.   

McGill University (MU) 

McGill University’s Institute of Air and Space Law (IASL) offers the most comprehensive and advanced 
graduate level space law program in the world covering General Principles of Space Law, Law of Space 
Applications and Government Regulation of Space Activities. 

National Aerospace Training and Research (NASTAR) Center  

The National AeroSpace Training and Research (NASTAR) Center is partnering with UTMB and the FAA 
COE CST to participate as an industrial affiliate in an advisory board capacity and also as a research 
partner providing cost sharing support.  It offers a strong foundations in flight training and research to 
improve the health and safety of passengers in the extreme aviation and space environments.  Most 
recently, NASTAR donated time and use of its centrifuge for a COE CST sponsored novel study on G-
tolerance of subjects with chronic diseases.  

Satellite Communications Systems (SatWest) 

SatWest is developing low-cost, internet-based data and voice communications services via commercial 
satellites for payloads and crew located in LEO and suborbital platforms and for ground-based crew 
interacting with research payloads and space-based crew..   

University of Nebraska 

The University of Nebraska, a collaboration of space law and policy, focuses on how the liability regime 
will achieve the appropriate balance between the risks and benefits of allowing lay persons to travel to 
space, and what elements of the liability regime are best addressed at both the national and international 
levels.  In addition the research will look at how to avoid over/under-regulating so as to retain profitability 
and viability, and how regulation should evolve as the industry matures.  

Below: COE CST Member and Affiliate University Geographic Distribution 
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COE CST RESEARCH TASKS 

The research conducted within FAA AST is broken into four major research areas: 

 Space Traffic Management & 
Operations  

 Space Transportation Operations, 
Technologies & Payloads  

 Human Spaceflight 
 Space Transportation Industry 

Viability  

Each of these major research areas 
(which are analogous to programs) 
are divided into sub-areas (analogous 
to projects) and these, in turn, are 
further sub-divided into lower level 
divisions (e.g., tasks).  

The following pages include a list of 
the individual COE CST research 
tasks conducted during the third year 
of operation followed by summary 
charts for each task. 

The presentation order of the 
summary charts follows the list of 
tasks given in the table below.  
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COE CST STUDENTS, PARTNERS AND PUBLICATIONS 

COE CST YEAR 3 STUDENTS 

The following is a list and demographic information of the 55 COE CST students working on research 
tasks during the second year of operation.  

 Bayley, Steven  (NMT) 
 Blue, Rebecca (UTMB) 
 Borowski, Holly (CU) 
 Bowers, Marianne (NMSU) 
 Capristan, Francisco (SU) 
 Carpenter, Cassandra (UCF) 
 Cason, Kathryn (UF) 
 Charalambides, Gabe  (SU) 
 Cheetham, Bradley (CU) 
 Collins, Justin (FSU) 
 Colvin, Thomas (SU) 
 Conrad, David  (NMT) 
 Cooper, Benjamin (NMT) 
 Cushman, James (UTMB) 
 Deaven, Jacob (NMSU) 
 Fanchiang, Christine (CU) 
 Feldhacker, Juliana (CU) 
 Francis, Griffin (FSU) 
 Fujimoto, Kohei (CU) 

 Gehly, Steven (CU) 
 Gutierrez, Jaclene (NMT) 
 Hammond, Marcus (SU) 
 Herman, Jon (CU) 
 Kasdaglis, Nicholas (FIT) 
 Kruse, Walter (NMT) 
 Law, Jennifer (UTMB) 
 Lawrence, Jeremey (UCF) 
 Lewis, Leigh (UTMB) 
 Li, Alan (SU) 
 LoCrasto, Heather (CU) 
 Lui, Donovan (UCF) 
 Maillet, Nicole (FIT) 
 Masker, William (NMT) 
 Mathers, Charles (UTMB) 
 McGranaghan, Ryan (CU) 
 Meisner, Daniel (NMT) 
 Mendoza, Joshua (NMT) 
 Menon, Anil (UTMB) 

 Michalenko, Joshua (NMSU) 
 Mills, David (UF) 
 Mulcahy, Robert (UTMB) 
 Padial, Jose (SU) 
 Pattarini, James (UTMB) 
 Phillips, Homer (CU) 
 Reiner, Sebastian (FIT) 
 Reyes, David (UTMB) 
 Runnels, Joel (NMT) 
 Sharma, Aneesh (FSU) 
 Smith, Andrew (SU) 
 Stanley, June (NMT) 
 Strevel, Hank (NMSU) 
 Trujillo, Blaine (NMT) 
 Wilt, Dennis (FIT) 
 Yang, Hongjiang (UCF) 
 Zimmerman, Jonah (SU) 

 
Abbreviations: CU-University of Colorado Boulder, FIT-Florida Tech, FSU-Florida State University,  
MU-McGill University, NMSU-New Mexico State University, NMT-New Mexico Tech, SU-Stanford 
University, UCF-University of Central Florida, UF-University of Florida, UTMB-University of Texas Medical 
Branch at Galveston 

COE CST Year 3 Student Demographics 
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COE CST YEAR 3 RESEARCH PARTNERS 

The following is a list of the 20 COE CST research organization partners that have contributed to the year 
3 COE CST research tasks. 

 Air Force Research Lab - Kirtland 
 Air Force Research Lab - Maui 
 Baylor College of Medicine 
 FAA Civil Aerospace Medical Institute 
 Mayo Clinic - Jacksonville 
 Mayo Clinic - Scottsdale 
 Metropolitan State College of Denver 
 NASA Ames Research Center 
 NASA Headquarters 
 NASA Jet Propulsion Lab 
 NASA Johnson Space Center  

 National Science Foundation  
(Student Fellowships) 

 National Space Grant Foundation 
 NMSU Space Development Foundation 
 Pennsylvania State University, The 
 Southwest Research Institute 
 Universities Space Research Association 
 University of Colorado LASP 
 University of Missouri 
 US Army 

COE CST YEAR 3 INDUSTRY PARTNERS 

The following is a list of the 44 COE CST industry partners that have contributed to the year 3 COE CST 
research tasks. 

 Altius Space Machines 
 American Institute of 

Aeronautics and 
Astronautics (AIAA) 

 Analytical Graphics Inc. 
 Arianespace 
 ATK 
 Bachner Consultants, Inc. 
 Ball Aerospace 
 Bigelow Aerospace 
 Boeing Company, The 
 Cimmaron Software 

Services Inc. 
 Clear Channel Satellite 
 CSSI Inc. 
 Digital Solutions 
 DigitalGlobe 

 Dynetics, Inc. 
 Futron 
 GeoEye 
 Jacobs Technology Inc. 
 Locked On Inc. 
 Lockheed Martin Space 

Systems Company 
 Marketing Consultant 
 NASTAR Center 
 New Mexico Spaceport 

Authority 
 Orbital Sciences Corporation 
 Orion America Technologies, 

LLC 
 Paris Surgical Assoc. 
 Qinetiq 
 Scitor Corporation 
 Sierra Nevada Corp. 

 Space Exploration Technologies 
(SpaceX) 

 Space Florida 
 Space News 
 Space Systems / Loral 
 Space Works Enterprises 
 Spaceport America Consultants 
 Spaceport Sweden 
 Spaceworks 
 Special Aerospace Services 
 Tauri Group, The 
 United Launch Alliance 
 Virgin Galactic 
 Webster University 
 Wyle Integrated Science and 

Engineering Group 
 XCOR Aerospace, Inc. 

COE CST would like to thank United Launch Alliance and Craig Technologies for sponsoring the 
Welcome Reception at the Annual Technical Meeting in Washington, DC. 

COE CST YEAR 3 PUBLICATIONS 

The following is a list of the 28 publications published or presented during COE CST year 3. 

TASK 182-UTMB HUMAN SYSTEM RISK MANAGEMENT APPROACH 
 CH Mathers, EL Kerstman.  J. Law, JM Vanderploeg, and SRE Fondy. (2013). and "NASA's Human System Risk Management 

Approach and Its Applicability to Commercial Spaceflight"; Aviation, Space, and Environmental Medicine, Vol. 84, No. 1, January 
2013. 

TASK 184-CU HUMAN RATING OF COMMERCIAL SPACECRAFT 
 Fong et al., (2013). Winter temperature tides from 30 to 110 km at McMurdo: Lidar observations and comparison with WAM, J. 

Geophys. Res., submitted, 2013. 

 D.M. Klaus and R.P. Ocampo (2013) A Review of Spacecraft Safety: from Vostok to the International Space Station.  New Space 
1(2): 73-80 

TASK 185-SU UNIFIED 4-DIMENSIONAL TRAJECTORY ANALYSIS 
 F. Capristan and J. Alonso.  (2014). Range Safety Assessment Tool (RSAT): An analysis environment for safety assessment of 

launch and reentry vehicles (AIAA 2014-0304), 52nd Aerospace Sciences Meeting, 2014,10.2514/6.2014-0304. 

TASK 186-SU SPACE ENVIRONMENT MMOD MODELING AND PREDICTION 
 A. Li and S. Close. (2013). Orbital debris parameter estimation from vertical pointing radar, IAC, Conference Proceedings. 
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 A. Goel, A. Mocker, D. Lauben, D. Strauss, I. Linscott, N. Lee, R. Srama, S. Bugiel, S. Close, and T. Johnson. (2013). Detection 
of electromagnetic pulses produced by hypervelocity micro particle impact plasmas, Physics of Plasmas, 20, 092102, 1–8, 
doi:10.1063/1.4819777. 

 A. Goel, A. Mocker, D. Lauben, D. Strauss, I. Linscott, N. Lee, R. Srama,  S. Bugiel, S. Close, and T. Johnson. (2013). Theory 
and experiments characterizing hypervelocity impact plasmas on biased spacecraft materials, Physics of Plasmas, 20, 032901, 
1–9, doi:10.1063/1.4794331. 

 N. Lee, R. Srama, and S. Close. (2013). Composition of plasmas formed from debris impacts on spacecraft surfaces, Sixth 
European Conference on Space Debris. 

 D. Janches, D. Nesvorny,  J. J. Sparks, S. Close, S. Pifko, and T. Nakamura. (2013)., The Meteoroid Input Function and 
predictions of mid-latitude meteor observations by the MU radar, Icarus, 223, 444–459, doi:10.1016/j.icarus.2012.12.014. 

TASK 187-CU SPACE SITUATIONAL AWARENESS 
 D.J. Scheeres and K. Fujimoto. (2013). “Applications of the Admissible Region to Space- Based Observations,” Advances in 

Space Research 52: 696-704.  

 A.J. Rosengren and D.J. Scheeres. (2013). “Long-term Dynamics of High Area-to-mass Ratio Objects in High-Earth Orbit,” 
Advances in Space Research 52: 1545-1560.  

 A. Albuja and D.J. Scheeres. (2013). “Evolution of Angular Velocity for Large Space Debris as a Result of YORP,” paper 
presented at the 64th International Astronautical Congress, Beijing, China, October 2013. Paper IAC-13.A6.2.6.  

 A.J. Rosengren, D.J .Scheeres and J.W. McMahon. (2013). “The Classical Laplace Plane and its use as a Stable Disposal Orbit 
for GEO,” paper presented at the 2013 AMOS Meeting, Maui, September 2013.  

 A. Albuja and D.J .Scheeres. (2013). “Defunct Satellites, Rotation Rates and the YORP Effect,” paper presented at the 2013 
AMOS Meeting, Maui, September 2013.  

 D.J. Scheeres, J. Herzog, K. Fujimoto, and T. Schildknecht. (2013). “Improvements to Optical Track Association with the Direct 
Bayesian Admissible Region Method,” paper presented at the 2013 AMOS Meeting, Maui, September 2013.  

 D.J .Scheeres and K. Fujimoto. (2013). “Analytical Non-Linear Conjunction Assessment Via State Transition Tensors In Orbital 
Element Space,” paper presented at the 2013 AAS/AIAA Astrodynamics Specialist Conference, Hilton Head Island, South 
Carolina, August 2013. Paper AAS 13-913.  

 A.J. Rosengren, D.J .Scheeres and J.W. McMahon. (2013). “Long-Term Dynamics And Stability Of Geo Orbits: The Primacy Of 
The Laplace Plane,” paper presented at the 2013 AAS/AIAA Astrodynamics Specialist Conference, Hilton Head Island, South 
Carolina, August 2013. Paper AAS 13-865.  

 D.J. Scheeres, J. Herzog, K. Fujimoto, and T. Schildknecht. (2013). “Applying the Direct Bayesian Admissible Region Approach 
to The Association of GEO Belt Optical Obser- vations,” paper presented at ISTS 2013, The 29th International Symposium on 
Space Technology and Science, Nagoya-Aichi, Japan, June 2013.  

 D.J. Scheeres, J. Herzog, K. Fujimoto, and T. Schildknecht. (2013). “Association Of Short-Arc Optical Tracks Via The Direct 
Bayesian Admissible Region: Theory And Application,” paper presented at the 6th European Conference on Space Debris, 
ESA/ESOC Darmstadt, Germany, April 2013.  

 A.J. Rosengren and D.J. Scheeres. (2013). “Averaged Dynamics Of High Area-To-Mass Ratio Space Debris In Geo,” paper 
presented at the 6th European Conference on Space Debris, ESA/ESOC Darmstadt, Germany, April 2013.  

 A. Albuja, D.J. Scheeres, J.W. McMahon. (2013). “Evolution of Angular Velocity for Space Debris as a Result of YORP,” paper 
presented at the 23rd AAS/AIAA Space Flight Mechanics Meeting, Kauai, Hawaii, February 2013. Paper AAS 13-316  

TASK 193-SU ROLE OF COE CST IN EFP 
 A. Ow, J. Zimmerman, and S. Hubbard. (2013).  "Potential Opportunities for Secondary and Hosted Payloads on NASA 

Missions", IAC-13-B4.5.7, September, 2013. 

TASK 193-CU ROLE OF COE CST IN EFP 
 B. Cheetham, B. Henwood, J.  Crowell, J.  Feldhacker, J. Stark, K. Davidian, K. Raimalwala, L.  Kennick, M. Cannella, N. Wong, 

and S. Bandla,.  “The ‘Game’ of Training Humans for Commercial Suborbital Spaceflight,” 64th International Astronautical 
Congress, Beijing China, IAC-13-E6.2.3 

TASK 228-NMT MAGNETO-ELASTIC SENSING FOR STRUCTURAL HEALTH MONITORING 
 A. Zagrai, B. Cooper, B. Trujillo, C. White, J. Gutierrez, J. MacGillivray, J. Schlavin, K. Tena, L.  Magnuson, L. Puckett, N. 

Demidovich, S Chesebrough, S. Kessler, T. Gonzales. (2013). “Structural Condition Assessment during High Altitude 
Stratospheric Balloon Flight,” Presentation at Next-Generation Suborbital Researchers Conference 2013, June 3-5, 2013, 
Broomfield, Colorado. 

 A. Zagrai, B. Cooper, B. Trujillo, C. White, J. Gutierrez, J. MacGillivray, J. Schlavin, K. Tena, L.  Magnuson, L. Puckett, N. 
Demidovich, S Chesebrough, S. Kessler, T. Gonzales. (2013). “Structural Health Monitoring using COTS Equipment during High 
Altitude Stratospheric Balloon Flight,” Presentation at Commercial and Government Responsive Access to Space Technology 
Exchange, Bellevue, Washington, June 26, 2013. 
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